Synapse Commander Fig2.acd 



Page 1 of 1 



Event Loop 




Send tfce event to 
the Palm event 
handlers. 



"Exit T 



140 



Fig. 2 



124 



Firm Administrator Lanier Ford Shaver & Payne Thursday, October 18, 2001 , 19:17:03 



Fig3.acd 



Page 1 of 1 



Communication Function 



J 154> 



172 



174 




Fig. 3 



Firm Administrator Lanier Ford Shaver & Payne Thursday, October 18, 2001, 19:17:22 



SST Command 



Fig4.acd 



Page 1 of 1 




Fig. 4 



Firm Administrator 



Lanier Ford Shaver & Payne Thursday, October 18, 2001, 19:17:37 



I ^^^^^^^^^^^^^ 



r 



B3IR2 



Page 1 of 8 



s £ : 5 



210 



212 



206 




202 



Initialize CPU Config F 
Oscillator Enable in Stop 
COP off, LVI off 
Short Stop Recovery 
Internal SCI Clock 




218 



220 



224 




Save Reset Source Byte 




main 

Set Clock, Fbus Speed 
withPLL 



I 



Initialize Port I/O and 
Internal Peripherals. 



232 




Fig. 5A 



'• was- -^'^/wa^v*.-^ i.^:^: 




) Firm Administrator f Lanier Ford Shaver & Payne | Wednesday, October 17, 2001, 19:57:56 



i Enter Diagram Title Here 



EiEEE 



234 




236 



238 




Pulse Solenord to Close 
Valve 
initial Safing 



Start Time Base Module 

(TBM) 
for Real Time Interrupt 
4Hz. 



Stop Micr ocontrotier 
Until Next TBM. 



242 



Wake Up, Wait 
for PLL to Lock 



244- 
(FIG. 6) 1 



246 




Start Interrupt Driven IR & 
Battery Sampling 



248 




Cycle Thru Active Threads, 
Concurrent with IR & Battery |$- 
Sampling 



250 s 
(FIG. 7) 



252- 



^ *Anal 



ttog Conditioning am 
Error Checking 



254 



256 




nGUI 
Non-Graphic User 
Interface 
Interpret DIP Switches 
Error & Diagnostic 




Fig. 5B 



I Firm Administrator I Lanier Ford Shaver & Payne | Wednesday, October 17, 2001, 19:57:56 




A 




182 




Transmit Status 
Response to Palm 



J 





Enter Connected Mod^ 






Wait for Commands or 


1 




Timeout 





Reset Variables for Thread 
Events, 
Check Switches, and 
Error indication Rate. 




268 



270 



274 



1 


- 276 


Set Flags to 


Do Reflection 


Calibration 


in 1 Sec Max. 



:*Ec~4S^*.>*fta*;-.^^.^&ie^^ ~-- ' — — 1 ■ — ' — 

'-; Firm Administrator | Lanier Ford Shaver & Payne fWednesday, October 17, 2001, 19:57:57 




J^J R6 f T3 f pa 9 e5of 8 



Fig. 5C 




Fig. 5D 



Firm Administrator | Lanier Ford Shaver & Payne | Wednesday, October 17, 2001, 19:57:57 j 



Enter Diagram Title Here FlG6.acd 



s.i 

5fj 



sy 



328 



326 




Short Delay to Allow 
MOSFET Turn-On. 



340 



Sample and Save 
Battery Voltage 
(3V Reference 

* Drops with 

Sensor Plugged-ln), 




t 



Wait for 3 Volt Supply 
to Stabilize, 



344 



342 



B2 Page 1 of 2 



Fig. 6A 



Firm Administrator [Lanier Ford Shaver & Payne [Thursday, October 18, 2001, 19:04:22] 



Enter Diagram Title Here|FlG6.acd 



I Set Range of Detector 
/ Enable IR TX Current 
Reg. 



I 




346 



Wait for Pulse Transit Time' 
Just Before IR Pulse Peak. 



,348 




Firm Administrator | Lanier Ford Shaver & Payne (Thursday, October 18, 2001, 19:04:22j 



Enter Diagram Title Here F!G7.acd 



B3 R2 Pagel of 10 



FIG. 7A 



368 



366 

\ 



Analog Conditioning and Error 
Checking Thread 



Yes 



374 





dtage = Sample - 
Calibration Voltage - 
Standard Voltage 



Voltage = Sample + j 
standard voftage - 
calibration voltage 




Dead Batteries of 

Power 
Off/Disconnect 



376 




Firm Administrator Lanier Ford Shaver & Payne Thursday, October 18, 2001. 19:09:23 



Enter Diagram Title Here 



FIG7.acd 



B4 



L1 



Page 2 of 10 




7 



Save Unloaded 
VBATT to LastV. 



Firm Administrator | Lanier Ford Shaver & Payne (Thursday, October 18, 2001, 19:09:231 




FIG. 7C 



& 

Firm Administrator | Lanier Ford Shaver & Payne | Thursday, October 1 8, 2001 , 1 9:09:24 1 








Set Range to Hi. 










TX Level = Max. 8 







TX_Level = TXJ-evel 
TStep. 




416 



TXJ_evel = TX_Levei 
-TStep. 



418 



Battery Recovery 
Mode 
Save Unloaded 
VBATT to LastV. 




FIG. 7D 



422 



Yes 



M 

Firm Administrator I Lanier Ford Shaver & PaynejThursday, October 18, 2001, 19:09:24 



Enter Diagram Title Here[FIG7.acd| 



B7 R6 T3 Page 5 of 10 




l a j 



3 S H 



402 



If LBatt_Warn Not Set 
increment Warn Count. 




438 



436 



Set Unloaded VBATT 

Previous 
= Unloaded VBATT. 



Phase == 1 
Save IR Reflection Sample tc 
Time-Sequenced Array. 



Firm Administrator I Lanier Ford Shaver & Payne Thursday, October 18, 2001, 19:09:24 




Enter Diagram Title Here FIG7.acd 



W 



B8 T4 L5 Page 6 of 10 



TX Level = TX LO. 




428 



Adjust IRTX Level 
to Reduce Current 
TX_Level = TXJ_evel + f 
TStep. 



430 



Warn Count - 0. 




r Jf 


Clear LB 
Fl 


a\XJNarn 

ag- 



432 




462 



FIG. 7F 



Firm Administrator (Lanier Ford Shaver & Payne | Thursday, October 18, 2001, 1 9:09:24 j 



Enter Diagram Title Here FIG7.acd 



B10 T6 L7 Page 8 of 10 



o 

0 

w 
m 
w 
si 
0 

u 

o 
ru 
w 
o 



466 



470 



Clear Detection Flag. 




c — — 


^ Er 

IRAmbie 
Lo 


ror 

mi Sample 

St. 



FIG. 7H 



Firm Administrator Lanier Ford Shaver & Payne Thursday, October 18, 2001, 19:09:24 



Enter Diagram Title Here FlG7,acd 



R10 T7 Page 9 of 10 



474 



Set IR Dynamic Base 

Ambient + 
Reference Base + 
'Body Level* . 






492 



FIG. 71 



Return from Thread 




Firm Administrator j Lanier Ford Shaver & Payne [Thursday, October 18, 2001, 19:09:24 1 



En ter Diagram Title Here F)G7.acd 

5? 



T8 L9 Page 10 of 10 



FIG. 7 J 



Firm Administrator] Lanier Ford Shaver & Payne [Thursday, October 18, 2001, 19:09:24 j 



B3 R2 Pagel of 6 



501 



FIG. 8A 



500 




Setter Limit Flag 
Cle<rrWater Running 
3 Flag. 



P|||ie Solenoid to 
n^Hose Valve. 



Goto Water Off, 
Delayed On Phase 3. 




Yes 




514 





516 



518 




520 



Yes 



502. 



* Motion Detection Thread 



504 



"A 



Phase =1 
k Water Running 
Check for Time to 
Shut Off. 





Check for No Motion 
Timeout. 



524 



Get Last Reflected IR 
Sample. 



548 



No Motion 
On_NoMotton Count = 
On NoMotion Count + 1 . 






r 






No Motion Detected | 


On_NoMotion Count = 1 


On_NoMotion Count +1. I 







Firm Administrator I Lanier Ford Shaver & Payne Thursday, October 18, 2001, 19:11:36 



Enter Diagram Title Here Fig8.acd 



B4 L1 Page 2 of 6 



Q 



i«sss 



FIG. 8B 



510 





540 



Clear On_NoMotion 
Count. 



530 



Reset Off_00_Count 
and On_NoMotion 
Count. 



532 



Clear Water Running 
Flag. 



534 



Pulse Solenoid to 
Close Valve. 



1 

536 



Goto Water OfTPhase 
0. 



, 52 

Firm Administrator | Lanier Ford Shaver & Payne [Thursday, October 18, 2001, 19:11:36| 



Enter Diagram Title Here Fig8.acd 



57 Q V 



B6 T2 L3 Page 4 of 6 





556 
r ± ' 


Reset Off_00_Count 
and On_NoMotion 
Count. 




r 


Clear Watt 
Fl 


;r Running 1 

6 \ 



558 



H |i : 



1 x 560 

Pulse Solenoid to Close 1p 
Valve. # 

7 / 

^ 



Motion Timeout Phase 4. ' 



562 



564 




566 



Get Last Reflected IR 
Sample. 




Goto Water Off Phase 0. 




Ho 




Firm Administrator] Lanier Ford Shaver & Payne [Thursday, October 18, 2001, 19:11:37 



FIG. 8D 



574 



Note: Drop in IR 
Cannot Turn On Water. 



Enter Diagram Title Here Fig8.acd 




R5 T3 Page 5 of 6 




; 


xxciurn iiu 


554 

J ^ 



FIG. 8E 




/ 



Firm Administrator [ Lanier Ford Shaver & Payne | Thursday, October 1 8, 2001 , 1 9: 1 1 :37 j 



Enter Diagram Title Here Fig8.acd 



T4 L5 Page 6 of 6 



FIG. 8F 



• 3»: 



Firm Administrator j Lanier Ford Shaver & Payne [Thursday, October 18, 2001, 19:11:37) 



Enter Diagram Title Here) Fig9.acd 



|B3[R2[Page1of4 



600 



Dynamic Calibration 
Initial and Periodic Adjustment J 
to Reflections. 



598 



602 



initialize Variables 
- Set Range Low 
• Nomina! IR LED Current 
(TXJ-evel). 



n 

hi 



Stop uController 
Until Next TBM 
Interrupt. 



604 




FIG. 9A 



608 



Set Standard IR LED Current Based [ 
on Battery Reading 
Referenced to Factory Auto 
Calibration. 



610 



Set Current Range to Hi A \ — ^ 
if Compensated Batt Volt < 
Switchover Point. 



Limit IR LED Curren 
if Out of Bounds. 




Yes 



-G> 



Firm Administrator | Lanier Ford Shaver & Payne] Wednesday, October 17, 2001, 22:15:31 1 



A 



Enter Diagram Title Here Fig9.acd 



B4 L1 Page 2 of 4 



m 

T.r;::? 



FIG. 9B 



616 



Stop uControllei 
Until Next TBM 
Interrupt. 



Firm Administrator j Lanier Ford Shaver & Payne [Wednesday, October 17, 2001, 22:15:31 ] 



Enter Diagram Title Here Fig9.acd 



R4 T1 Page 3 of 4 



626 



Yes 



634 



Limit TXJ_evel to 
Max. 



Set Error Bit 
Too Much I R to 
Adjust Down, 




636 



Yes 




1 




Save Reflected Part 
in IRrefBase. 




6 

r J 



622 



Is IR Level Below 
Detectable Saturation Limit 
IRrefBase + IRdetect + Ambient 
<= IRuLimit? 



Yes 



630 



\ 



1 



632 



Drop to Low Current | 
Range. 



Equalize VBATT 
Previous & Last 



646 



Return 



4 



628 




FIG. 9C 



Firm Administrator] Lanier Ford Shaver & Payne [Wednesday, October 17, 2001, 22:15:31 j 



Enter Diagram Title Here Fig9.acd 



Y 



72 L3 Page 4 of 4 



618 



/ Perform Interrupt Driven 
/ IR & Battery Sampling. 




Set IRrefBase = 0. 



4 



Set Error Bit 
IR LED/Driver Fail 
or Ambient IR Spike. 



FIG. 9D 



644 



TX_Level = TXJ_eveI + 1 
Reduce Current to Useable 
Level. 



Firm Administrator | Lanier Ford Shaver & Payne j Wednesday, October 17, 2001 , 22:15:31 



650 


656 


658 

" 1 


660 


662 

4-i 


A 1 


ONE (1) BYTE / 










8-BIT SERIAL 


ONE (1) BYTE 




ASCII 


ASCII 


NUMBER OF 


8-BIT ERROR 


CHECKSUM 


"ERR" 


BROADCASTING 


INDICATION 




LINEFEED 




UNIT 









FIG. 10 



664 



668 



670 





V FOUR (4) BYTE 


^ ONE (1) BYTE 


HEX 


32-BIT HANDHELD 


8-BIT OEM CODE 


COMPUTER SOFTWARE 




IDENTIFICATION 





FIG. 11 




VO 



On- 



On- 



O 

vo 



H 

lea S=d 



00 

oo 



w 

sin 



VO 
oo 
VO 



co 
VO 



m" 
oo 

VO 



oo 
VO 



00- 

vo 



O 

oo 
VO 



oo 
r- 

VO 



VO 
VO 



r — 
vo 



VO 



SSSi 



5 
b3 



W C J > rn 
O b >J& 

S3 £_ 



0 H 



73 H 

o o 



f? 35 U 



S £ S3 h h g 2 



O » 



P 

^ ^ w 
z > B » 



z^h 



5 S> 2S S > 



>o 



0 « W S 



& > 



H 
>< 
CO 



Z 

o 

> 



H H 
> Z 

t 

00 



w 
2 
z 



< ? 



z 

© 

£ ri ^ 

m n m 

ill 

a & 1-1 



»3 



Sou 



h h 9 
0 w 



XS wo!2 

sgaa 63 
° tt g« 



00 
00 

VO 



o 
►J 



VO 
00 
vo 



o 50 



H 
H 



P3 



z 2 ? 2 3 
o tt fa § 



Z 2 
>• z 
i 0 

Q 00 



00 

VO 



OO 

VO 



o 
00 

VO 



OO 
VO 



VO 
»> 
VO 



O 
to 



V rr> 



Btzi£ 



^3 



■cTT 

a 

H 
H 

W 

00 



o 



^ 3 z 

H O D 

z o 

o 



VO 



vo 



o 

vo 



OO 

ON 

VO 



690 



1 



ASCII 

"SST" 



692 



1 



ONE (1) BYTE 
SPARE 



694 

Jl 



CHECKSUM 



696 



ASCII 
LINEFEED 



FIG. 13 



<N 
(N- 



o 



00 



2_ 



<N_ 



w 



00 

o- 



o 



3- 



O 



o 
o- 



a 

» w d 



S 
u 

w 

u 



3a w 

H H 3 

z >• sS 
o w w 



Q 

0 H 

U 



~ Q H 



w h H 



CO 

2 



is 



O 



w W E* 3 C5 W 



in « O 



Q S3 
W ^ U 
w h ^ H 

o w b ^ ^ 



o 

25 



CO ~ 
t 

oo 



S 



3? 



0 



en- 
r- 



ol 

m- 



w 

I in 



o 



oo 



VO 



s 

s 

u 
w 
X 



r£] ;> 

00 2 Q 

N P 5 O 



h £9 > O « 



• o 



1 



^ i-. °Q 

w S w 
O H O 05 

2 



d 



H H 

J** 

fiQ 

4 



C5 
W 



R W 



73 


8 7< 
r i 


10 7< 
r 1 


12 74 
r i 


4 
r 


ASCII 
"END 


ONE (1) BYTE 
SPARE 


CHECKSUM 


ASCII 
LINEFEED 



FIG. 16 



752 




Get Data 



Aim Palm at Faucet 



775 ' 



Serial # 

►Overall Status 
►Power Status 775 



778 780 782 



774 



784 



.wpower pettingsjUsage {Time | Misc 




756 



1W 



± 




HELP REVIEW DATA NEXT OK 



TNT 790" 



OO 



750 

/ 




w 



FIG. 18 



111 




794 



Adjust 



6iU 



61Z 



^Range 



814 



Shoglj^ Far 



Normal^b Maximum 




-2 W 




Mode 80 2 



804 

Norma! D^Metered 
^ 808 
806 "^-^q Scrub Q^ater Saver 
792 

►Delay Time ^ seconds 



798 >□ Turn off Beeps 



800 



eset Faucet 



757 





oo moo 




750 

/ 



fy 

hi 



FIG. 19 



752 



o 

UJ 




826- 
828- 
830- 



832- 
834- 



757 




Scan for Failing Faucets 



•-►Scanning In Progress.. 
Serial Number 



Error 1 
Error 2 
►Error 3 



— KD Turn Palm Alarm Off 

1 Keep Palm From Turning Off 

836 



HELP 



CONTINUE 



»f [ok] 



oo fifloo 



-756 




750 

/ 



5 %? 
1.1 



FIG. 20 



FIG. 21A 



i 



( 

850 



Normal Faucet 
Operation 



No 



IRData 



Communication 









Check for IR 






Pulses prior 






to Initiating 






Pulse 




y 


r Yes 



s 842 



Signal from 

Initiating 
Transmitter 



x 844 




848 




V 



FIG. 21B 




Start timer to 
Return to Faucet 
Mode 




Command 



FIG. 22 




FIG. 23 
PRIOR ART 




FIG. 24 




FIG. 25 




986 



FIG. 26a 

Synapse Commander 



Oct faucet Pat a 



Adjust Faucet 



Scan Far Problems 



Information 



Troubleshoot 



Help 



988. 



Information 



FIG. 26b 



[Review & Modify Your Datcj 



c 



Rsferenae Guide 



3 



[ Field Repl acemen t Pa rt 5 ) 



c 



ftccessories 



3 



[ Contact Synapse ) 
[ fr«itgttChicggoFqu«ts ) 



in 



989 



FIG. 26c 



Adjust 



j, , □ Short □ Far 
Hange Mormaj Q Maximum 



Mode 



2" 0 +2" 

Ef Mo^mal □ Metered 
□ Scrub □ Water Sever 



II 1 i 1 ■ 1 I »ll I J, 

Omin 3min 



B3( Set ) (Other) (W) 



GetStotus 



FIG. 26d 

Aim Palm at Faucet 



Serial* 

Overall Status 
Power Statu* 



oooooaoo 

Low Battery 
Dead 



jP&wer Settings Usage Location Misc 

Unloade d Volt s Q. volts 

Lwded Volts 

Time jn Use ahwrs 



fHilpl [ Mote ] 



FIG. 26e 



Field Replacement Parts: 



Mechanical Parts 



Galileo 



Lav5pout 
gooseneck Spout 
Gooseneck Flange 
?f toYerplate 
8"(ovBrplate 
4" twplate/Sde-mix 
&" £wplate/£ide-mix 



570-OQ1KIJKCP 

170-202KJKCP 
5W-W3KAKP 
E7G-O08KJKCP 
550-318KJKCP 
570-1 



Electronics ) (Miscellaneous] 
Mechanical 1 ( feraMfl^ fftK) 



FIG. 26f 



Reference Guide 



MQPEDEFINITIONS 

H O RMflL-Unit turns off 1.5 seconds 

METERED"UnjU 

SCRUlTUnitstq^^ 



WATER fflVER^ 
and then turns off. 5 



[ Back ) 



QjexT) 

[ Common Fiel d Pr oblems "] [ QK j 



) 



y 



00 
CM 

O 
LL 





FIG. 32a 



FIG. 32b 




973 

IR Transmissive 



Internal Metal 




973 



FIG. 32c 



Transparent Silicone Sealant 
Fill 



PD2 964 



PD1 957s 



Interfering Light Path 



Aperture 966 




IR Ray Direct 
Path 



Interfering Light Path 



